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soul were in an uproar, and not at all in a condition for quiet singing, 
is unnatural and offensive." 

Under this head the subjects of rhythm, correct understanding of the 
tempo, composition, the delivery of the sentiment of a work, and the 
aids to a fine execution are treated with good taste and judgment. 
And, finally, the time for beginning instruction is discussed, with strong 
recommendation of an early age, but with caution against the dangers 
to the young voice of singing in schools in chorus, where the teacher is 
satisfied, if the tones are only pure and the time is kept, but pays no 
regard to the formation of the tones. 

The book is admirably translated, and on the whole we must regard 
it as the best essay upon the voice in singing that has yet appeared. 



11. — The Musical Scale. By Horace P. Biddle. Boston : 
Oliver Ditson & Co. 1867. 12mo. 

It is a curious illustration of the intellectual sympathy which turns 
the thoughts of widely separated men in the same direction, that, while 
Helmholtz, Tyndall, Lissajous, and other European students, were ex- 
amining the phenomena of sound, and deducing from them its laws, 
Mr. Biddle, unaware for the most part of the labors of his fellow- 
workers, was pursuing similar investigations in Indiana. 

A small edition of his book was printed in Cincinnati in 1860, the 
manuscript of it having been prepared in 1849. Mr. Biddle's re- 
searches, which have been carried on for thirty years, have led him to 
some opinions directly at variance on certain points with those now 
generally accepted by the more famous investigators of the subject. 

Some of the points on which Mr. Biddle differs with Helmholtz and 
Tyndall may be briefly stated thus. 

He considers the opinion that a musical tone is necessarily com- 
pounded of several tones to have no foundation. " It is impossible," he 
says, " for one tone to generate another." He does not believe that 
an harmonic is ever combined with a tone produced by a metallic 
tongue. He thinks it impossible that the vibrations of the whole 
chord and certain combinations of the harmonics should coexist ; and 
explains the cases, if any such there be, where such harmonics are 
apparently produced, by his theory of resultant tones. 

His hypothesis with regard to resultant tones is, that, each time the 
vibrations of two tones cross, they cause a vacuum ; and that the air, 
rushing in to fill the vacuum, creates a third vibration. 

He considers the theory that the musical scale should comply with 
the natural scale of harmonics fanciful and misleading. 
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He believes in the necessity of temperament, for the reason that the 
intervals created by it cannot be changed without introducing far more 
discords than we should gain in concords. 

He regards the theory, that, the smaller the numbers which express 
the ratio of the rates of vibration of two sounds, the more perfect is 
their harmony, as insufficient, and supplements it by the statement, that, 
the larger the number which expresses their concurrent vibrations in a 
given time, the more perfect is their harmony. This, it will be seen, 
closely connects itself with, though entirely independent of, the theory 
of Helmholtz, maintained by Tyndall, with regard to beats as the cause 
of dissonance. 

One of the most carefully wrought-out portions of this volume is 
that in which the author enunciates his hypothesis of the law which 
governs the arrangement of the musical scale. He regards the major 
and minor, the diatonic and chromatic scales, as but one scale in differ- 
ent stages of development ; and he believes it to have been evolved 
unconsciously, but according to law, by the following process. Taking 
the leading harmonies of the key-note, we establish the intervals of the 
first, third, fourth, and fifth ; the same harmonies of the fifth give us, in 
addition to those already obtained, the intervals of the second and 
seventh ; the same harmonies of the fourth give in addition the inter- 
val of the sixth, which completes the major diatonic scale. Next, 
taking the same harmonies of the minor third, the next most perfect 
concord, we have the minor diatonic scale. And the same harmonies 
produced from the fifth of the fifth and the fifth of the fifth of the fifth 
give the chromatic scale. " In other words, the major diatonic scale is 
simply the first, fourth, and fifth, with their fifths and major thirds ; 
the minor diatonic scale is simply the first, fourth, and fifth, with their 
fifths and minor thirds ; and the chromatic is but the addition of a major 
third to the second and sixth of the diatonic scales." 

The following extract is from one of the lighter portions of this 
ingenious volume. 

" The analogy between refracted light on the spectrum, while it was 
thought that it contained seven original colors, and the musical scale, was 
often observed ; but after subsequent investigation had reduced the number 
of original colors to three, the analogy appeared to be destroyed. A strik- 
ing analogy, however, still exists. As the seven colors of the spectrum are 
made up of the three by combining them, so the seven intervals in the mu- 
sical scale are really formed of but three in a similar manner As thus, 

by combining these concords [the first, third, and fifth], we not only form the 
diatonic intervals, but also complete the chromatic scale, so, by combining 
the three original colors, we not only produce the seven colors of the spec- 
trum, but also obtain a perfect chromatic gradation. And as every variety 
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of tint can be formed out of the three original colors, — red, yellow, and blue, 
— so all the changes of harmony are produced by the three concords, the 

first, third, and fifth To complete this curious analogy, we find the 

three colors — red, yellow, and blue — on the spectrum in the same relation 
that we find the three concords — the first, third, and fifth — in the musical 
scale. 

" Grimaldi's experiment which proved that light added to light will pro- 
duce darkness may also be mentioned here as a remarkable analogy with the 
singular fact already noticed, that two tones may produce silence." 

Upon the points of difference between Mr. Biddle and other author- 
ities we are unable to determine ; but his investigations show patience, 
thoroughness, and ingenuity, and his opinions deserve the consideration 
of those who are engaged in the interesting study of the laws of sound. 



12. — A Journey in Brazil. By Professor and Mrs. Louis Agas- 
siz. Boston : Ticknor and Fields. 1868. 8vo. pp. xix., 540. 

This popular narrative of one of the most remarkable scientific ex- 
peditions of recent years deserves the high praise of being a worthy 
record of the journey which it relates. The joint work of its two 
authors, whose separate contributions are closely interwoven in it, it 
possesses the double interest of an account of the scientific results of 
investigations and discoveries in a country never before so thoroughly 
explored by a competent naturalist, and of a diary of the events and 
experiences of travel in regions full of variety, novelty, and charm. 
The style is throughout admirable for its unaffectedness and sim- 
plicity, and the qualities which the work displays are not merely those 
of literary excellence, but win the respect and regard of the reader 
for the character, no less than for the attainments, of the authors. We 
have no right, in a general criticism of the volume, to separate the joint 
contributions of the writers further than as a division is indicated in 
its own pages, but we may, at least, be allowed to refer to the charm- 
ing temper and spirit manifest in the portions plainly due to the pen 
of the diarist. Professor Agassiz, fortunate in many things beyond 
most naturalists, has been fortunate in nothing more than in such a 
narrator of his journey. 

The origin, character, and general results of this expedition are so 
well known that we need hardly regret that we are compelled to refrain 
from giving an account of them. It was not merely a scientific expedi- 
tion, fitted out by the liberality of an intelligent man of wealth, but, 
through the character of its members, and the cordial welcome which it 
received from the authorities of Brazil, from the Emperor to the lowest 



